By alkylation of vanillin with 4,5-dichloro-3-chloromethylisothiazole the corresponding ether was synthesized. The latter was then reacted with p-toluidine to afford the corresponding azomethine. During the bioassays of synthesized isothiazolic derivatives of vanillin in mixtures with insecticides (imidacloprid and α-cypermethrin) a strong synergetic effect was observed.
The development of new effective insecticides is one of the key tasks of agrochemistry. The constantly developing resistance of insects to the known insecticides and the aim to reduce the harmful impact on the environment are the main driving forces of this process [1, 2] . Among insects with constantly growing resistance to insecticides, the Colorado potato beetle (CPB) is one of the highly notable examples as a serious threat to potato production. Since the middle of the last century, the beetle has developed resistance to 52 different compounds belonging to all major insecticide classes [3] . There are promising results on the creation of transgenic potato lines to control the damage and spread of CPB [4] . However, the development of new substances for chemical protection of potato does not lose its relevance.
Vanillin, a natural aldehydophenol, is widely used in the food industry, medicine and cosmetics. Previously we had reported a series of azomethins based on the vanillin ester of 4,5dichlorisothiazolic acid, which showed high synergistic effects against CPB in the presence of the neonicotinoid insecticide Kerber® (imidacloprid) [5] , whereas the vanillin ester of 4,5dichlorisothiazolic acid itself showed a potentiating effect with the pyrethroid insecticide Vitan® (α-cypermethrin) [6] . During subsequent studies we found that reduction of the corresponding vanillin azomethins iminic fragment did not lead to significant change in their synergetic activity whereas substitution of chlorine in the 5 th position of the isothiazolic ring for bulky fragments, except for the benzylthio fragment, results in a decrease of the isothiazolic vanillin derivatives potentiating activity [7] . Related compounds based on iso-vanillin also did not show a noticeable synergetic effect when mixed with the insecticides. For further study of structure activity relationships of isothiazolic vanillin conjugates we decided to synthesize isosters of initially tested compounds by changing the linker between the isothiazole and vanillin fragments from ester to ether. Ether 1 was synthesized by reaction of vanillin with 4,5-dichloro-3-chloromethylisothiazole (2) The synthesized compounds were identified on the base of IR and 1 H-and 13 C-NMR spectra data. Azomethin 4 relates to aldimines, for which the E-form is preferable, as was established in the results of spectral studies of this group of compounds [9] .
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The synergetic activity of the synthesized isosters 1 and 4 in mixtures with Vitan® and Kerber® was evaluated by the greenhouse bioassay. Potato beetle larvae were treated with insecticide containing 5%, w/w, of either ether 1 or azomethine 4 with respect to the insecticide. The results of the bioassays are shown in Table 1 . Individual compounds 1 and 4 had no insecticidal activity. However, their addition to the insecticides led to promotion of the insecticidal activity of both Vitan® and Kerber®. Vanillin ether 1 showed higher potentiating activity with Vitan® (αcypermethrin), whereas azomethine 4 showed higher activity in composition with Kerber® (imidacloprid). The revealed potentiating activity of the tested compounds is similar to the activity of the initially tested vanillin ester of 4,5-dichlorisothiazolic acid and p-toluidine azomethine on its base. The obtained results, as well as our previous ones, indicate the crucial significance of the vanillin-isothiazolic scaffold for demonstration of biological activity in combination with α-cypermethrin and imidacloprid, though the linker nature between isothiazole and vanillin seems to be irrelevant. We assume this information will be useful for further research in this domain.
Experimental
General: Melting points, Boetius heating table; IR, Nicolet Protégé spectrometer; NMR, Brucker Avance-500 spectrometer.
4,5-Dichloro-3-(chloromethyl)isothiazole (2):
A solution of 1.84 g (0.01 mol) of (4,5-dichloroisothiazol-3-yl)methanol (3) and 2.4 g (0.02 mol) of thionyl chloride in 15 mL dry tetrachloromethane was stirred for 10 h at room temperature, and then refluxed for 8 h. The reaction mixture was cooled, solvent and excess thionyl chloride were removed under vacuum, and 30 mL of n-hexane and 0.56 g (2 mmol) of phosphorous pentoxide were added to the crude product. The obtained suspension was stirred at room temperature for 1 h and filtered through a thin layer of silica gel. n-Hexane was evaporated under reduced pressure to give the product as a yellow oil. Yield 1.34 g (66% 
4-{(4,5-Dichloroisothiazol-3-yl)methoxy}-3-methoxybenzaldehyde (1)
: 0.3 g (1.85 mmol) of vanillin and 0.04 g (1.81 mmol) of sodium hydride (as 60% suspension in mineral oil) was stirred in 10 mL of DMF for 5 min. After that, 0.25 g (1.23 mmol) of 4,5dichloro-3-(chloromethyl)isothiazole 2 was added, and the reaction mixture was refluxed for 5 h. The reaction mixture was cooled down, and quenched with 50 mL of sodium bicarbonate saturated solution, and stirred for 20 min. The precipitate was filtered off, dried under vacuum and purified by column chromatography on silica gel using benzene as the eluting solvent. Yield 0.28 g (71% 
